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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims1-5 and 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohshima (US patent 5936843). 

With respect to claim 1 , Ohshima teaches a ceramic substrate (Fig. 3, element 
30) with a first surface (Fig. 3, the left vertical surface) and a lateral surface (Fig. 3, 
element 30 the walls surrounding the 1 st surface) surrounding the first surface, an 
organic substrate (Fig. 3, element 32) with a first surface (Fig. 3, the entire outside 
surface, including the bottom and left side) and a lateral surface (Fig. 3, element 32 the 
walls surrounding the 1 st surface) surrounding the first surface. A portion of the lateral 
surface of the organic substrate being adjacent to a portion of the lateral surface of the 
ceramic substrate (Fig. 3, note the bottom surface of the ceramic substrate and the top 
surface of the organic substrate are adjacent) so as to define an interface there 
between. At least one conductor (Fig. 3, element 32a-1) common to both the ceramic 
and organic substrates so as to physically connect the organic and ceramic substrates 
together, the conductor bridging the interface between the ceramic and organic 
substrates. Ohshima does not teach that at least one circuit component is on the first 
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surface of the ceramic substrate. It is well known to put circuit components on ceramic 
boards as taught by Ohshima (column 1 , lines 23-26). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to place a circuit component on 
the first surface of the ceramic board for the purpose of maximizing the useful surface 
area of the ceramic board. 

With respect to claim 2 and with all the limitations of claim 1, Ohshima teaches 
that the organic substrate comprises multiple dielectric layers (Fig. 3, elements 32b-1-5) 
and the conductor is buried with in the dielectric layers of the organic substrate. 

With respect to claim 3 and with all the limitation of claim 1, Ohshima teaches all 
of the limitations except that the conductor is on the first surface of the ceramic 
substrate and is electrically connected to the circuit component on the ceramic 
substrate. One can extend the conductor 32a-1 in anyway necessary for making the 
proper electrical connections including extending it to the first surface of the ceramic 
substrate to electrically connect the circuit component. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to extend the conductor to the 
first surface of the ceramic surface for the purpose of electrically connecting the circuit 
component on the ceramic surface to other circuit elements. 

With respect to claim 4 and with all the limitations of claim 1, Ohshima teaches 
that the ceramic substrate has a coefficient of thermal conductivity that is greater than 
the coefficient of thermal conductivity of the organic substrate. Note that Ohshima 
teaches that the ceramic board can be Mullite (column 4, lines 67) and the organic 
board can be Teflon (column 4, line 7), which satisfies the criteria. 
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With respect to claim 5 and with all the limitations of claim 1 , Ohshima teaches 
that the conductor patterns (Fig. 3, elements 32a-2-5) of the organic substrate is denser 
the conductor patterns (Fig. 3, elements 32a-1) of the ceramic substrate. 

With respect to claim 1 1 and with all the limitations of claim 1, Ohshima teaches 
that the organic substrate comprises a second conductor (Fig. 3, element 34-1) and the 
common conductor overlays and is soldered (Fig. 3, element 38) to the second 

* 

conductor. 

With respect to claim 12 and 13 and with all the limitations of claim 1 , Ohshima 
teaches all of the limitations including that the organic substrate comprises a through- 
hole (Fig. 3, element 36) and that it connects to the common conductor solderlessly. 
Ohshima does not teach that the through-hole is a plated through-hole. Plated through- 
holes are well known in the art and are used in many applications as connecting vias. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
us plated through-holes for the purpose of making the electrical connection to the 

common conductor. For claim 13 Ohshima does not teach that the through-hole is 

■ 

soldered to the common conductor. Soldering is well known in the art and is used in 
many circuit board applications to electrically bond and connect separate elements. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
solder the through-hole to the common conductor because then one could make the 
through-hole and common conductor as separate parts and solder them together during 
manufacture to electrically connect the two. 
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With respect to claim 14 and with all the limitations of claim 1, Ohshima teaches 
that the ceramic and organic substrates are substantially coplanar and the portion of the 
lateral surface of the ceramic substrate abuts and contacts the portion of the lateral 
surface of the organic substrate. Fig. 3. 

Claims 6-10 and15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ohshima in view of Koors (US Patent 6365964). 

With respect to claim 6 and with all the limitations of claim 1, Ohshima teaches all 
of the limitations except that a heatsink is in thermal contact with a surface of the circuit 
component oppositely disposed from the ceramic device. Koors teaches a heatsink 
(Figure, element 26) in thermal contact with a component (Figure, element 12) 
oppositely disposed from a substrate (Figure, element 16). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to place the heat sink, taught 
by Koors, in thermal contact with the circuit component of the ceramic substrate taught 
by Ohshima for the purpose of cooling the component. 

With respect to claim 7 and with all the limitations of claim 1, Ohshima teaches all 
of the limitations including that a circuit component (Fig. 3, element 14) is on the organic 
substrate. Ohshima does not teach that the circuit component is disposed on the first 
surface of the organic substrate and that a heatsink is in thermal contact with a surface 
of the circuit component oppositely disposed from the organic substrate. One can place 
a circuit component anywhere desired on a substrate including the "first surface" of a 
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substrate. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to place the circuit component taught by Ohshima on the first surface of the 
organic substrate for the purpose of maximizing the useful surface area of the substrate. 
Furthermore Koors teaches a heatsink in thermal contact with a component oppositely 
disposed from a substrate. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to place the heat sink, taught by Koors, in thermal contact 
with the circuit component of the organic substrate taught by Ohshima for the purpose 

« 

of cooling the component. 

With respect to claim 8 and 9 and with all the limitations of claim 1 , Ohshima 
teaches all of the limitations except that the ceramic and organic substrates are housed 
within a casing comprising first and second casing members, the first casing member 
supporting the ceramic substrate and the second casing member having a first heatsink 
pedestal and a second heat sink pedestal in thermal contact with a surface of the circuit 
component oppositely disposed from the ceramic substrate and organic substrate 
reseptively. Koors teaches a substrate (Figure, element 16) with components (Figure, 
elements 12) a casing comprising a 1 st casing (Figure, element 22) and a 2 nd casing 
(Figure, element 20), a 1 st casing supporting the substrate (figure, element 30) and the 
2 nd casing having heatsink pedestals (figure, elements 26 left and right side) in thermal 
contact with components. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to place the substrates taught by Ohshima in the casing taught 
by Koors for the purpose of protecting the substrate while removing excessive heat from 
the components on the substrates. 
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With respect to claim 10 and with all the limitations of claim 9, Koors teaches that 

» 

the 1 st case has a pedestal (Figure, element 30) in thermal contact with a substrate 
oppositely disposed from a component. It would have been obvious to one of ordinary 
skill in the art to place the organic substrate on the pedestal for the purpose of allowing 
air to surround the substrate and allowing heat escape. 

With respect to claim 15, Ohshima teaches a ceramic substrate (Fig. 3, element 
30) with a first surface (Fig. 3, the left vertical surface) and a lateral surface (Fig. 3, 
element 30 the walls surrounding the 1 st surface) surrounding the first surface, an 
organic substrate (Fig. 3, element 32) with a first surface (Fig. 3, the entire outside 
surface, including the bottom and left side) and a lateral surface (Fig. 3, element 32 the 
walls surrounding the 1 st surface) surrounding the first surface. A portion of the lateral 
surface of the organic substrate being adjacent to a portion of the lateral surface of the 
ceramic substrate (Fig. 3, note the bottom surface of the ceramic substrate and the top 
surface of the organic substrate are adjacent) so as to define an interface there 
between. At least one conductor (Fig. 3, element 32a-1) common to both the ceramic 
and organic substrates so as to physically connect the organic and ceramic substrates 
together, the conductor bridging the interface between the ceramic and organic 
substrates. And a circuit component (Fig. 3, element 14) on the organic substrate. And 
that the ceramic substrate has a coefficient of thermal conductivity that is greater than 
the coefficient of thermal conductivity of the organic substrate. Note that Ohshima 
teaches that the ceramic board can be Mullite (column 4, lines 67) and the organic 
board can be Teflon (column 4, line 7), which satisfies the criteria. Oshima does not 



Application/Control Number: 10/708,935 Page 8 

Art Unit: 2841 

teach that the ceramic substrate has a power integrated chip that dissipates more than 
5 watts on the first surface, or that the organic substrate has at least one circuit 
component on a first surface thereof, or a casing comprising first and second casing 
members, a first heatsink pedestal defined by the second casing member and in 
thermal contact with a surface of the power integrated circuit chip on the ceramic 
substrate, and a second heatsink pedestal defined by the second casing member and in 
thermal contact with a surface of the circuit component on the organic substrate. It is 
well known to put circuit components, including power integrated circuit that dissipate at 
least 5 watts on ceramic boards as taught by Ohshima (column 1 , lines 23-26). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to place 
a power integrated circuit component on the first surface of the ceramic board for the 
purpose of accomplishing a desired circuit arrangement and maximizing the useful 
surface area of the ceramic board. With respect to the circuit component on the organic 
substrate one can place a circuit component anywhere desired on a substrate including 
the "first surface" of a substrate. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to place the circuit component taught by Ohshima on 
the first surface of the organic substrate for the purpose of maximizing the useful 
surface area of the substrate. With respect to the casing, Koors teaches a substrate 
(Figure, element 16) with components (Figure, elements 12) a casing comprising a 1 st 
casing (Figure, element 22) and a 2 nd casing (Figure, element 20), a 1 st casing 
supporting the substrate (figure, element 30) and the 2 nd casing having heatsink 
pedestals (figure, elements 26 left and right side) in thermal contact with components. It 
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* 

would have been obvious to one of ordinary skill in the art at the time of the invention to 
place the substrates taught by Ohshima in the casing taught by Koors for the purpose of 
protecting the substrate while removing excessive heat from the components on the 
substrates. 

With respect to claim 16 and with all the limitations of claim 15, Ohshima teaches 
that the organic substrate comprises multiple dielectric layers (Fig. 3, elements 32b-1-5) 
and the conductor is buried with in the dielectric layers of the organic substrate. 

* 

With respect to claim 17 and with all the limitations of claim 15, Ohshima teaches 
that the conductor patterns (Fig. 3, elements 32a-2-5) of the organic substrate is denser 
the conductor patterns (Fig. 3, elements 32a-1) of the ceramic substrate. 

With respect to claim 18 and with all the limitations of claim 15, Ohshima teaches 
that the organic substrate comprises a second conductor (Fig. 3, element 34-1) and the 
common conductor overlays and is soldered (Fig. 3, element 38) to the second 
conductor. 

With respect to claim 19 and 20 and with all the limitation of claim 15, Ohshima 
teaches all of the limitations including that the organic substrate comprises a through- 
hole (Fig. 3, element 36) and that it connects to the common conductor solderlessly. 
Ohshima does not teach that the through-hole is a plated through-hole. Plated through- 
holes are well known in the art and are used in many applications as connecting vias. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
us plated through-holes for the purpose of making the electrical connection to the 
common conductor. For claim 20 Ohshima does not teach that the through-hole is 
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soldered to the common conductor. Soldering is well known in the art and is used in 
many circuit board applications to electrically bond and connect separate elements. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
solder the through-hole to the common conductor because then one could make the 
through-hole and common conductor as separate parts and solder them together during 
manufacture to electrically connect the two. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent 6703564 discloses a ceramic substrate with plate 
through holes, US Patent 6625037 discloses a ceramic substrate with vias and circuit 
component, US Patent 6784554 discloses an organic substrate with vais and circuit 
components. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ivan H. Carpio whose telephone number is 571-272- 
8396. The examiner can normally be reached on M-R 6:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kammie Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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